Objective: to investigate the effects of supported discharge after an acute admission in older people with undifferentiated clinical problems. Design: a systematic review of randomized controlled trials. Methods: we searched MEDLINE, CINAHL, the Cochrane Library, PsycLit and the Social Science Citation Index up to the end of 1997. This was augmented by hand-searching, follow-up of bibliographies and direct enquiry of authors of included studies. Application of inclusion decisions, quality assessment and data abstraction were carried out independently by at least two of the reviewers. We tabulated the results of the included studies and used meta-analysis where appropriate to refine conclusions. Results: we finally included nine studies in the review, assessment of which revealed that bias was present, dictating the need for caution in interpreting results. Despite this, there was relative certainty that the proportion of those at home 6-12 months after admission is greater with supported discharge (odds ratio 1.4, 95% confidence interval 1.1-2.0). This was associated with a consistent pattern of reduction in admission to long-stay care over the same period, without apparent increases in mortality. There was uncertainty about the effect of supported discharge on hospitalization. There were no rigorous research data on functional status, patient and carer satisfaction, and, in consequence, uncertainty about the overall effectiveness of supported discharge. Conclusions: we believe that the results of this review provide reassurance that supporting discharge from hospital to home is of value. However, important sources of uncertainty remain, suggesting the need for further research.
Introduction
Rehabilitation and the process of discharge after an episode of acute illness requiring hospitalization are receiving ever-increasing attention [1] . This is particularly true with respect to the care of older people because of their greater vulnerability and the many acute care episodes attributable to them [2] . For patients, carers and health care professionals, preparation for return to home and subsequent support are key aspects of care quality about which concerns have been expressed [3] [4] ; from a population perspective, the contribution of 'revolving door' admissions to increasing demand for emergency care, and the strain that this places on health services, has similarly focused attention on means to improve the transfer of older patients from secondary to primary care or the community [5] .
Broad reviews of research have already greatly improved our understanding of the potential of different means of keeping older people living as independently as possible, as long as possible [2, [6] [7] [8] . However, there is a growing awareness that the reviewing process is prone to bias. Systematic reviews attempt to reduce this by clearly stating review methods, assuring complete ascertainment of relevant research and taking account of bias inherent in studies included in the review [9] . Having a clearly focused question is also highlighted, something which may be a particular problem in summarizing research on the general area of facilitating discharge. Without precise definitions, it is virtually impossible to make reproducible decisions about what studies to include in a review.
Where systematic review methods have been applied to focused topics, much clearer and convincing messages have emerged, for example on the value of comprehensive geriatric assessment [10] and specialist inter-disciplinary inpatient care for stroke [11] . Such methods have also confirmed the true absence of relevant rigorous research on the effectiveness of hospital-at-home schemes [12] . We set out to see whether the same approach would illuminate our understanding of the effects and overall effectiveness of a particular interest of our group: provision of actual support (as opposed to planning of support) following discharge from hospital in older people.
Objective
The question addressed was: ''In older people with undifferentiated clinical problems, what are the effects of supported discharge after an acute admission?'' Older people were defined as those over 65 years of age (or where over 70% of any population examined were over 65); undifferentiated medical problems as any situation where analysis had not been confined to one particular clinical problem (e.g. stroke); supported discharge as actual additional support provided to patients or their carers from any source commenced within 1 week of discharge following an acute admission.
Methods
We conducted a systematic review using methods based on those set out by the Cochrane Collaboration and the National Health Service Centre for Reviews and Dissemination [13, 14] . Inclusion and exclusion criteria were drawn directly from the question as stated above. We included only randomized and quasirandomized studies of supported discharge versus non-supported discharge, or highly supported discharge versus normally supported discharge. In the first instance we considered and assessed data on any outcome measured in the trials identified.
We ascertained potentially relevant studies by searching MEDLINE, CINAHL, PsycLit, Cochrane Library and the Social Science Citation Index up to the end of 1997. Searches used a wide range of MeSH and free-text key words. The search was further amplified by (i) hand-searches of Age and Ageing and the Journal of the American Geriatrics Society (January 1994-December 1997), (ii) examination of bibliographies of relevant systematic reviews and included studies, (iii) direct enquiry of the authors of included studies and (iv) direct enquiry of the Kings Fund Institute.
We assessed the quality of included studies using the framework suggested by the Cochrane Collaboration [13] . Although we considered and recorded many strengths and weaknesses of the included studies, we felt that four were of particular importance: 1. Selection bias-size <100, 100 or more; 2. Selection bias-allocation concealment adequate, inadequate or unclear; 3. Attrition bias-loss to follow-up high (>20%), moderate (10-20%), low (<10%) or unclear; 4. Detection bias-outcome assessed without knowledge of whether the patient was in the treatment or control group, bias probable, possible or unlikely, or unclear.
Application of inclusion decisions, quality assessment and data abstraction were carried out independently by at least two of the reviewers using checklists or proformas. The results from all the included studies were clearly tabulated, taking full account of the biases identified at the quality assessment stage, and conclusions based on the pattern of results so revealed. Metaanalysis using RevMan and EasyMA software was employed to generate summary odds ratios, using the Peto method [15] further to refine conclusions where the amount of variation in study results was no more than could be accounted for by chance (i.e. where there was no statistical heterogeneity).
Results
We identified over 1000 studies as being potentially relevant. Most were easily excluded on the basis of intervention or study design. Fifty-four papers required detailed scrutiny, on which basis a further 40 were excluded. Reasons for exclusion were: ineligible study design (e.g. [16] ), ineligible age of included subjects (e.g. [17, 18] ) and ineligible intervention (e.g. [19] [20] [21] [22] ).
The 14 remaining papers [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] referred to nine studies involving allocation of 1351 patients to supported discharge and 1286 to control. We used supplementary unpublished data for two of the studies [27, [29] [30] [31] [32] in the analysis. Details of the characteristics and quality of the included studies are presented in Table 1 . The support in the trials was provided for variable durations. In the majority, support had been withdrawn by 16 weeks post-discharge, but in two trials [29] [30] [31] [32] [33] the exact duration of support was not stated, and in one the support was tapered over a period of 9 months [36] . All were open to some degree to selection bias, either by virtue of their small size or because allocation concealment was inadequate or unclear. This suggested that general caution was required in interpreting the results.
With this proviso, the included trials offered data on the following groups of outcomes.
Patient satisfaction
Only one trial made any assessment of this [33] . Patient ''contentment'' was measured using a tool which appeared to have been subject to minimal validation, and was open to moderate attrition bias. The value of the observed finding of greater improvement in ''contentment'' scores in those participants receiving support was thus much reduced.
Carer satisfaction
Again, only one trial made any assessment of carer satisfaction [23] . The validity of the results obtained was highly dubious, owing to a marked difference in the number of participants who had carers in the supported and usual care groups (13 versus seven), use of an unvalidated assessment tool and openness to both attrition and detection bias.
Functional status
Considerable efforts were made in six trials [23-25, 28-32, 34-36] to assess impact on the ability of participants to live independently. Employing a variety of measurement tools, most included well validated scores such as the Barthel, suggesting that the results could potentially have generated an overall conclusion. Unfortunately, all attempts to compare changes in supported and normal care groups were effectively invalidated by high losses to follow-up. Although the reasons for this were in many cases understandable, as a proportion of losses were a result of death, the problem remains that if an assessment was not made on a high proportion of those randomized to treatment or control, the equivalence of the two groups being compared cannot be assumed. Combining outcomes, e.g. death or deterioration in functional status compared with stable or improved functional status would have been one way of overcoming this problem, but was not employed in any of the six included trials.
Mortality
All included trials provided some information on the number of deaths in supported and unsupported groups over periods ranging from 6 to 12 months. In two cases the estimates were felt to be open to moderate or high levels of attrition bias [26, 36] . Only the results from the remaining seven trials were thus entered into a meta-analysis, displayed in Figure 1 . The x 2 statistic suggests that the level of heterogeneity was not statistically significant. The summary odds ratio of 1.0 (95% confidence interval 0.8-1.3) thus reasonably represented the results of the included studies. This in turn suggested that the results of the trials were most compatible with there being no effect on mortality.
Institutionalization
Seven trials presented substantially unbiased information indicating whether supported discharge was more or less likely to result in participants entering long-stay care. Unfortunately, there was important variation in how 'institutionalization' was quantified-two studies [24, 25, 28] measured the numbers in long-stay care at a specific point in time; four studies [26, 27, [29] [30] [31] [32] [33] the number admitted at any stage over a period of time, including total duration; and one study [23] both. This precluded the use of meta-analysis. Table 2 is used to portray the results of the included studies in whatever measures were used. It shows a clear, consistent pattern of results favouring supported discharge which, in the absence of meta-analysis, could not be precisely quantified.
Systematic review of supporting discharge 273 Donald et al., 1995 [23] 9 Figure 1 . Results of trials of the effects of supporting discharge from hospital to home in older people: effect on deaths up to 6-12 months. OR, odds ratio; CI, confidence interval. The other two included studies (Williams et al., 1992 [36] and Hansen et al., 1995 [27] ) measured mortality but in a way that was that was open to substantial bias. 
At home
Five studies [23] [24] [25] [27] [28] [29] [30] [31] [32] measured the number of participants who were at home at the end of the period of follow-up which in four studies was 6 months and in one study 12 months [27] . The data were suitable for meta-analysis, and the results are presented in Figure 2 . The x 2 statistic indicated that there was little heterogeneity and that the summary odds ratios of 1.4 (95% confidence interval 1.1-2.0) fairly reflected the results of all the included studies. In turn, this indicated that supported discharge was beneficial with respect to this outcome and that this result was unlikely to be a chance finding.
Hospitalization
Eight of the included trials provided information on hospitalization which was not subject to bias. Unfortunately, as with the outcome of institutionalization, variation in the way hospitalization was measured precluded the use of meta-analysis. Three trials [26, 27, 34, 35] presented absolute numbers of subjects admitted at any stage over the period of the trial; two trials [29] [30] [31] [32] 33 ] the mean duration of hospitalization; three trials [23] [24] [25] 28] both. The results of all the included trials are presented in Table 3 . In contrast to institutionalization, there was no clear pattern: two studies showed no difference, four studies effects favouring supported discharge and two studies effects against supported discharge. Even when the direction of effect was clear, its size was usually small.
Discussion and conclusions
We believe that applying systematic review techniques to a focused question in relation to supporting discharge from hospital to home in older people has clarified what is known from research published up to 1997.
Although the nine randomized or quasi-randomized controlled trials were not bias-free, which dictated the need for caution in interpreting results, there was relative certainty that more elderly people remained at home 6-12 months after admission if their discharge had been supported. The effect of supported discharge on hospitalization was less clear, and the lack of rigorous research data meant that little could be concluded about the effect of supported discharge on functional status or patient and carer satisfaction.
The implications of these findings are open to debate. Our view is that there is sufficient evidence to reassure us that providing support from hospital to home in older people is worthwhile solely on the grounds of maximizing the likelihood that a person remains at home. There is however, considerable uncertainty, which we believe is sufficient to warrant further research.
Further clarification might arise by extending this systematic review, particularly by incorporating any recently completed trials, pursuing the possibility of analysing data from individual patients in the included trials or extending the scope of the review (i.e. including studies where the eligible participants are not restricted by age or condition). Ultimately, however, we believe that further, better conducted, original research will be required to clarify the impact of supported discharge on functional status and global quality of life of patients and carers, allowing assessment of overall effectiveness and cost-effectiveness. Whether such a trial is feasible rests on whether others consider that the uncertainties revealed in this review are of sufficient importance to make investment in such research ethical and a priority. Donald et al., 1995 [23] 19 Figure 2 . Results of trials of the effects of supporting discharge from hospital to home in older people: effect on number of subjects living at home at 6-12 months. OR, odds ratio; CI, confidence interval. The other included studies (Nielsen et al., 1972 [33] , Townsend et al.,1988 [34, 35] , Williams et al., 1992 [36] and Hansen et al., 1995 [27] ) did not count the number of subjects living at home.
